Introduction
In 1982, the Man and the Biosphere (MAB) project was initiated in the Pilis Biosphere Reserve (PBR), a woodland region in northern Hungary. This project combined general ecological, coenological and faunistical studies among others, including several studies on arthropods (Berczik 1984) . The examination of carabid species at different spatial and temporal scales was also carried out.
Carabids respond to habitat-related differences at several ecological spatial scales, and relatively distinct carabid assemblages characterize forest communities (N iemela et al. 1992 ). Kadar and Szél (1999) studied ground beetle assemblages at 15 topographically different sites of the PBR at landscape scale and showed that the majority of the most abundant species were found only in one or two forest habitats during each study year. Thus, at macrohabitat scale, the forest is a patchy environment for carabids . At a smaller scale, such as the microhabitat scale (within trapping grids), the occurrence of ground beetles has also been shown to be aggregated (Niemela et al. 1986 ). Other studies also suggest that habitat fragmentation at a small spatial scale may lead to aggregated distributions of ground beetles within patches ofsimilar habitat (Luff 1986 , Niemela et al. 1986 , Hengeveld 1987 .
The aim ofthe present study was to determine whether the composition of ground beetle communities and the abundance of the most abundant carabid species vary among different woodland habitats in the short-term (one or two years) and/or in the long-term (eight and nine years) temporal scales. We also studied the habitat preferences ofthe most abundant carabid species. We examined the differences in composition and diversity of the ground beetle communities in dif- years, in 1985 and 1986 and in 1993 and 1994. Five traps placed at least 5 m apart were placed in a row within each area at the same sites each year.
In 1985 and in 1986, trapping was conducted only at the first three sites.
Statistical analyses
Following species identifications, the quantitative carabid data were analysed using hierarchical classification method to explore differences among the studied habitat types, using Ward's method with Manhattan distances (Podani 1997) . Species diversity in each habitat was estimated using Shannon-Wiener index (H') (Magurran 1988 (Fig. 1) . However, in 1993, the oak forest and beech wood formed isolated groups, and little overlap occurred between the transition zone and the ecotone at a smaller scale (Fig. 2) . Pterostichus melanarius was mainly found in the transition zone and in the ecotone during the four years (Fig. 4) , as was P. oblongopunctatus.
The abundance of P. melanarius in the studied habitats differed significantly in 1985-86. Based on abundance, there was also a significant difference among the four habitats in 1993-94.
Pterostichus melas was caught almost exclusively in the oak forest each year (Fig. 5 ). There were significant differences among the abundances of P. melas in the studied habitats in 1985-86, and the abundance also significantly varied among the four habitats in 1993-94.
Abax parallelepipedus was collected in a higher number in 1993-94 (534 individuals), and only 34 individuals were found in the oak forest.
Many more individuals of P. assimilis were collected in 1993-94 (479) than in 1985-86 (100), and mainly from the ecotone and the transition zone. A similar pattern was found for C. ullrz'chi that had fewer individuals collected in the beech forest. Out of the 332 collected C. scheidleri individuals, 248 were collected in the transition zone.
Discussion

Variation within ecological scales
In the only published investigation on ground beetle communities of this area (Kadar & Szél 1999) , the composition and the occurrence of carabid species were examined between 1982 and 1984 at the landscape scale. At the scale of forest habitat patches, such as at the macro-habitat scale, soil moisture appears an important determinant of carabid distribution (Thiele 1977 
Habitat associations
All the abundant species showed associations to particular habitats. The distribution of the most abundant species, A. bombarda, is well known (Brandmayr 1974 , Casale & Vigna Taglianti 1983 , Pravisani & Torossi 1987 , Fazekas et al. 1992 ). This species has been found only in the Seslerio-Quercetum patch with an extremely high dominance value (Brandmayr et al. 1980) . It is a typical forest-dwelling species in Hungary (Kadar & Szél 1993) . In our study it was most abundant in the beech forest, similarly to Magura et al. (2002) . The second most abundant species in our study, A. parallelepipedus, was also among the most abundant species captured by Szél (1993, 1999) , and Magura et al. (2002) . This carabid is typically an opportunistic species and has a good adaptation ability to various habitat types (Kadar & Szél 1993) . That is why it is a dominant species in different habitats (Chemini & Werth 1982 , Contarini 1986 , Pravislani & Torossi 1987 (Kadar & Szél 1999) , whereas in our study it was commonly caught. Similarly to our study, it is reported to occur in wet, shady forests (Kleinert 1983) . In the present study, Carabus ullrichi was captured from each habitat. It has also been collected in the PBR between 1982 and 1984, but in low numbers (Kadar & Szél 1999) . It occurs in wet and shady but also in dry and light forests in Slovakia (Kleinert 1983 ). Carabus scheidleri is common in lowlands and hills in mixed forests, and is associated with fields, meadows, gardens, hedges, watersides and various types of forests (Hfirka 1996) . It has also been found in an abandoned agricultural field (Andorko et al. 2003) .
Our results emphasize that carabids are appropriate organisms for ecological studies both at macro-scale and landscape levels. We conclude that carabid beetles are good indicators of site type, quality and conservation status (Eyre & Rushton 1989) .
